
Foundry Equipment List # of units Est. price Basis
Mfg. Name, Model No., Spec. $ total of Est.

1.1.1 Imaging and Manipulation

Dual Beam FIB LEO 1540 XB Cross Beam 1 1,300,000 CP/EE 5/30/03 yes

Analytical FE-SEM LEO Supra 60 VP 1 690,325 VQ 5/22/03 yes

FE -ESEM LEO Supra 60 1 501,824 VQ 6/10/03 yes
Electrostatic Non-contact AFM Asylum Research MFP-3D-SA w/options - 

$225k; with Nanosurf PLL frequency 
controller - $14k; Signal Recovery Model 
7280 digital 2 MHz lock-in amplifier - $8k

1 250,000 VQ 4/17/03 yes

General purpose AFM Asylum Research MFP-3D-SA  w/options 1 228,000 VQ 4/17/03 yes
Multi-probe SPM RHK Technology SPM-100 - 2@$52k ea.; 

Support electronics - $9k; Piezo elements - 
$12k; STM preamp - $5k; AFM laser 
controller - $15k; Feedthrus/cables - $5k; 
Optical displacement sensors - $12k; 
engineering & shops effort - $45k

1 207,000 CP/EE 6/5/03 no

General purpose optical microscope Nikon; TS-2000 1 80,540 CP 3/19/03 na
XPS Mods to existing instrument 1 40,000 CP/EE 6/4/03 yes
Misc. Small equipment Instrumentation, power supplies, cables, etc. 1 65,000 EE 6/6/03 no

Total 3,362,689

Procurement Burden 180,161

Specification & Installation 36,640

Escalation 186,793

Grand Total 3,766,283

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

Date of 
Estimate

Delivery &  
Installation
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Foundry Equipment List # of units Est. price Basis
Mfg. Name, Model No., Spec. $ total of Est.

1.1.2 Nanofabrication

Electron Beam Lithography System JEOL JBX-6000FS/E 1 3,330,000 VQ 6/5/03 yes
SEM Oxford Instruments LEO Supra 60 1 484,350 VQ 5/19/03 yes
Photolithographic Mask Aligner ABM Inc. 1 80,968 VQ 4/9/03 yes
Optical Microscope Nikon TS-2000 1 80,540 CP 3/19/03 na
Wet Processing Station, 8' Amerimade Technology 1 33,688 VQ 6/6/03 no
Coat and Bake Station Brewer Science CEE 100CB 1 25,000 VQ 4/25/03 no
Misc. Small equipment Instrumentation, small cabinets, etc 1 75,000 EE 6/6/03 no

Total 4,109,546

Procurement Burden 97,245

Specification & Installation 53,740

Escalation 222,515

Grand Total 4,483,046

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

Date of 
Estimate

Delivery &  
Installation
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Foundry Equipment List # of units Est. price Basis
Mfg. Name, Model No., Spec. $ total of Est.

1.1.3 Theory

112 node computing system Dual Intel Xeon 1.8 GHx Processors
    Memory: 512 MB Low Profile PC2100 DDR 112 329,168 website 3/14/03 no
    Hard drive: 40 GB, EIDE, 7200 RPM catalog
    Operating System: Red Hat 7.3 Installation with Documentation
    Two year warranty 
    Price:   $2,939 /processor

Myrinet-200-Fiber/PCI & interface/PCI short Card 112 145,040 website 3/14/03 no
    local memory 2MB catalog
    Product Code: M3D-PCI64C-2
    Price:  $1,295 /processor

Small Myrinet-2000 switch 7 39,375 website 3/14/03 no
    16-port switch with Fiber Ports, size 2U catalog
     Product Code: M3F-SW16,
     Price: $5,625    

Total 513,583

Procurement Burden 39,032

Specification & Installation 57,840

Escalation 32,785

Grand Total 643,240

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

Date of 
Estimate

Delivery &  
Installation
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Foundry Equipment List # of units Est. price Basis
Mfg. Name, Model No., Spec. $ total of Est.

1.1.4 Inorganic Nanostructures

Chemical vapor deposition Aixtron Corp  Model: Aix 200 1 1,100,000 VQ 4/17/03 yes
Nanoscale synthesis station 1 250,000 CP/EE 1/15/03 no
Dry box MBRAUN Labmaster 130 (1250/780)

$40,068 ea.
3 120,204 VQ 4/17/03 no

Fluorimeter Jobin-Yvon Fluorolog 3 ($82,927 + 1% deliv) 1 83,756 VQ 6/3/03 yes
Laser ablation/deposition 1
…………….Nd: YAG Laser (1064-266nm) Spectra-Physics Lab-190-30 1 78,650 VQ 3/27/03 no
…………….Chamber Custom PLD system; K. J. Lesker 1 67,500 VQ 3/28/03 no
…………….Laser table Newport 1 8,764 VQ 3/27/03 yes/no
UV VIS spectrometer Perkin Elmer, Lambda 25 1 13,000 VQ 5/12/03 yes/no
General Lab Equipment

Vacuum pump, Edwards RV 8; $2,010 ea 8 16,080 CP 3/27/03 no
Lab owen, Thelco 130 DM; $1,820 ea. 8 14,560 CP 3/27/03 no
Anal. balance Mettler Toledo AG135; $3.905
ea. 3 11,715 CP 3/27/03 no
Topload balance Ohaus Explorer Model E
12130. Fisher Cat # 02-112-63

3
5,670

CP
4/15/03 no

Water pur. Syst. Easypure, Barnstead
D7381, line feed system

1
2,894

CP
3/27/03 no

Benchtop Centrifuge CL 3R @5,404.12 ea. 4 21,616 VQ
5/12/03 no

Sonicate, Branson ($536 ea.) 6 3,216 CP 6/2/03 no
Circulating Baths, VWR ($322 ea.) 3 966 CP 6/2/03 no
Autoclaves, Parr 20 15,000 CP 4/15/02 no
Ravapor Buchi Collegiate 2 7,050 CP 6/4/03 no
Magnetic stirrer ($556 ea.) 16 8,896 CP 6/2/03 no
Furnace, Lindberg/Blue, 1,000-1,200 deg 8 34,341 CP 6/2/03 no
3 -1100 deg, 3 - 1200 deg, 3 - 1200 deg box

Misc. small lab equipment 1 100,000 EE 6/6/03 no

Total 1,963,878

Procurement Burden 103,655

Specification & Installation 68,500

Escalation 112,307

Grand Total 2,248,340

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

Date of 
Estimate

Delivery &  
Installation
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Foundry Equipment List # of units Est. price Basis
Mfg. Name, Model No., Spec. $ total of Est.

1.1.5 Biological Nanostructures
LC-MC-MC Mass spectrometer Agilent; 1100MSD series 1 222,073 VQ 3/17/03 yes
Inverted stage microscope Nikon Diapot 300 Systems 4 98,996 CP 3/19/03 na
Fluorecent imaging microscope Nikon; TS-2000 1 80,540 CP 3/19/03 na
HPLC Varian 345 Systems 2 68,358 VQ 3/17/03 Install only
DNA Synthesizer Applied Biosystems synthesizer 3400 1 65,276 VQ 5/2/03 yes
Peptide Synthesizer ACT Apex 396 SC 1 64,250 VQ 5/14/03 yes
Fluoresence spectrophotometer Molecular Devices; Spectra MAX gemini EM 1 36,000 VQ 3/29/03 no
Centrifuges Sorvall/ Kendro 1 23,000 CP 1/21/03 no
CO2 Incubators Sanyo; MCO-17AIC 2,692 ea.; 4 stacking kits; 4 regulators8 22,665 VQ 3/15/03 no
Cell counter Coulter; Z2 1 20,000 CP 3/15/02 no
UV-VIS Spectrophotometer Lambda 25 1 13,100 VQ 5/12/03 yes/na
General Lab Equipment
Bacterial Incubators ATR Biotech 2 22,240 CP 1/21/03 no
Freezer -20 Sanyo 6 21,600 CP 1/21/03 no
Refrigerator Sanyo 6 21,200 CP 1/21/03 no
Rotors Sorwall Kendro 4 20,175 CP 1/21/03 no
Freezer -80 Sanyo; 2 12,675 CP 1/21/03 no
Lyophilizer Virtis 1 10,380 CP 1/21/03 no
Thermal Cycler Applied Biosystems 2 7,950 CP 1/21/03 no
Photoimaging system Stratagene dark box, digital camera, etc. 1 6,800 CP 1/21/03 no
Film Developer Kodak 1 5,500 CP 1/21/03 no
Sonicator Bronson 1 4,000 CP 1/21/03 no

Misc. Small equipment gelboxes, power supplies, etc. 1 100,000 EE 6/6/03 no

Total 946,778

Procurement Burden 71,955

Specification & Installation 25,500

Escalation 54,759

Grand Total 1,098,992

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

Delivery &  
Installation

Date of 
Estimate
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Foundry Equipment List # of units Est. price Basis
Mfg. Name, Model No., Spec. $ total of Est.

High Performance Digital NMR Spectrometer Bruker Biospin Avance 500 1 549,380 VQ 1/7/03 yes
MALDI-TOF-MS Applied Biosystems, Voyager-DE STR 1 383,003 VQ 3/25/03 yes
HPLC chromatograph with MS-MS detector Waters/Micromass 1 346,200 VQ 1/22/03 yes
Size exclusion chromatograph Waters, Alliance GPCV 2000 1 136,700 VQ 3/24/03 yes
Gas chromatograph-MS detector Agilent, 6890 Series w. MSD and

Workstation 1 109,915 VQ 3/25/03 yes
Combinatorial synthesis station Argonaut Endeavor catalyst system 1 96,480 VQ 3/24/03 no
Dry Boxes MBRAUN Labmaster 130 (2500/780)

$43,152 ea. 2 86,304 VQ 4/15/03 no
Capillary electrophoresis Agilent 3D CE w. CEC option; G1602A &

G1605A
1

60,929
VQ

3/25/03 yes/no
Solvent Purification System, Glass Contour; $17,000 ea 2 34,000 VQ 3/28/03 yes
ASAP 2010 surface area and analyzer Micromeritecs, ASAP 2010 1 28,350 VQ 3/28/03 no
IR spectrometer Nicolet/Thermo Mattson, IR 300 FT IR 1 17,224 VQ 3/27/03 no
General Lab Equipment

Refrigerator, Fisher Isotemp flam.mat.
29.5 cu. Ft.; Fisher Cat. # 13-986-425D;
$3,443.92 ea 6 20,664 CP 4/15/03 no
Vacuum pump, Edwards RV 8; $2,010
ea 6 12,060 CP 3/27/03 no
Rotavapor Buchi Collegiate $3,525 ea. 6 21,150 CP 6/4/03
Lab owen, Thelco 130 DM; $1,820 ea. 6 10,920 CP 3/27/03 no
Anal. balance Mettler Toledo AG135;
$3.905 ea. 3 11,715 CP 3/27/03 no
Topload balance Ohaus Explorer Model
E 12130. Fisher Cat # 02-112-63;
$1,890 ea. 3 5,670 CP 4/15/03 no

pH Meter Mettler Toledo Model MP225K 1 1,050 CP 3/27/03 no
Water pur. Syst. Easypure, Barnstead
D7381, line feed system

1 2,894 CP 3/27/03 no
Benchtop centrifuge CL3R 1 5,404 VQ 5/12/03 no
Gilson, 215 Liquid handler w. pump 1 25,165 VQ 6/11/03 no/yes
Buchi, Ecoclave, Type 1, 250 mL 1 13,486 VQ 4/22/03 no

Misc. Small Lab Equipment 1 100,000 EE 6/6/03 no

Total 2,078,663

Procurement Burden 154,226

Specification & Installation 45,860

Escalation 119,320

Grand Total 2,398,069

1.1.6 Organic, Polymer/Biopolymer Synthesis

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

Date of 
Estimate

Delivery &  
Installation

10/16/03  wbs.equipment.list.10-2-03.xls



Foundry Equipment List Ea. $ ea. Total

Telecommunications Wiring 1 200,000 200,000

Telephone equipment

Cards 36 nodes/card 6 4,000 24,000

Telephones

Offices 140 100 14,000

Labs, conf. rooms, interaction, etc. 60 100 6,000

T1000 Network cabling

Ports 250 500 125,000

Total 369,000

Procurement Burden 28,044

Escalation 20,646

Grand Total 417,690

1.1.7 General Use Equipment
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Specification Est. price

System/Equipment Hrs. $/hr. $ total

1.1.1 Imaging and Manipulation

Dual Beam FIB 1 80 85 6,800

Analytical FE-SEM 1 40 85 3,400

FE-ESEM 1 40 85 3,400

Non-contact AFM 1 40 85 3,400

General Lab Equipment 1 24 60 1,440

Total 18,440

1.1.2 Nanofabrication

Ebeam Lithography System 1 80 85 6,800

SEM 1 40 85 3,400

Mask Aligner 1 8 85 680

Optical microscope 1 4 60 240

Wet station and lab setup 1 4 60 240

Coat and bake station 1 4 60 240

General Lab Equipment 1 24 60 1,440

Total 13,040

1.1.3 Theory

Computing system 1 24 85 2,040

1.1.4 Inorganic Nanostructures

CVD 1 16 85 1,360

dry boxes 1 4 60 240

Laser ablation/deposition system 1 16 85 1,360

Fluorimeter 1 4 60 240

UV VIS spectrometer 1 4 60 240

General Lab Equipment 1 40 60 2,400

Total 5,840

1.1.5 Biological Nanostructures

LC-MC-MC Mass spectrometer 1 16 85 1,360

Inverted stage microscope 1 4 85 340

Fluorecent imaging microscope 1 4 60 240

HPLC 1 4 85 340

DNA Synthesizer 1 4 85 340

Peptide Synthesizer 1 4 85 340

Fluoresence spectrophotometer 1 4 85 340

Centrifuges 1 4 60 240

CO2 Incubators 1 4 60 240

Cell counter 1 4 60 240

UV-VIS Spectrophotometer 1 4 60 240

General Lab Equipment 1 40 60 2,400

Total 3,700

1.1.6 Organic, Polymer/Biopolymer Synthesis

High Performance Digital NMR Spectrometer 1 16 85 1,360

MALDI-TOF-MS 1 4 85 340

HPLC chromatograph with MS-MS detector 1 4 85 340

Size exclusion chromatograph 1 4 85 340

Gas chromatograph-MS detector 1 4 60 240

Combinatorial synthesis station 1 4 60 240

Dry Boxes 1 4 60 240

Capillary electrophoresis 1 4 60 240

ASAP 2010 surface area and analyzer 1 4 60 240

IR spectrometer 1 4 60 240

Solvent Purification System, 1 4 60 240

General Lab Equipment 1 40 60 2,400

Total 6,460

TOTAL 49,520

Scientist: $85/hr       Post-doc: $60/hr

No. of 
units

Labor
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Equipment Installation Est. price Basis
System/Equipment units Material Hrs. $/hr. $ total of Est.

1.1.1 Imaging and Manipulation

Multi-probe SPM ea 1 80 85 6,800 EE 6/5/03
Microscope and lab setup ea 1 1,000 160 65 11,400 EE 6/5/03

1.1.2 Nanofabrication

Wet station and lab setup ea 1 5,000 420 85 40,700 EE 6/5/03

1.1.3 Theory 112 node computing system

racks, wiring, checkout ea 3 3,000 240 65 55,800 EE 3/14/03

1.1.4 Inorganic Nanostructures

furnaces ea 8 500 8 65 8,160 EE 6/5/03
dry boxes ea 3 500 80 65 17,100 EE 6/5/03
laser ablation/deposition ea 1 2,000 160 85 15,600 EE 6/5/03
small equpment and lab setup ea 1 1,000 320 65 21,800 EE 6/5/03

1.1.5 Biological Nanostructures

small equipment and lab setup ea 1 1,000 320 65 21,800 EE 6/5/03

1.1.6 Organic, Polymer/Biopolymer Synthesis

dry boxes ea 2 500 80 65 11,400 EE 6/5/03

equipment and lab setup ea 1 2,000 400 65 28,000 EE 6/5/03

TOTAL 238,560

Date of 
Estimate

Basis of Estimate: VQ - Vendor Quote; CP - Catalog Price; EE - Engineering Estimate

No. of 
units

Labor
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1.1  Technical Equipment           $

1.1.1 Imaging and Manipulation 3,766,283

1.1.2 Nanofabrication 4,483,046

1.1.3 Theory 643,240

1.1.4 Inorganic Nanostructures 2,248,340

1.1.5 Biological Nanostructures 1,098,992

1.1.6 Organic, Polymer/Biopolymer Synthesis 2,398,069

1.1.7 General Use Equipment 417,690

Total Technical Equipment 15,055,661



1.1  Technical Equipment

FY05 FY06 Lead Time
1.1.1 Imaging and Manipulation 3,362,689
Dual Beam FIB x 1,300,000 6 mos
Analytical FE-SEM x 690,325 6 mos
FE-ESEM x 501,824 6 mos
Multi-probe SPM x 207,000
Electrostatic Non-contact AFM x 250,000 90 days
General purpose AFM x 228,000 90 days
Optical microscope x 80,540
XPS x 40,000
Misc. Small Equipment x 65,000

1.1.2 Nanofabrication 4,109,546
Electron Beam Lithography x 3,330,000 9 mos
SEM x 484,350 6 mos
Photolithographic mask aligner x 80,968 14 weeks
General purpose microscope x 80,540
Wet Processing Station, 8' x 33,688 8 weeks
Coat and Bake Station x 25,000
Misc. Small Equipment x 75,000

1.1.3 Theory 513,583
112-node computing system x 513,583

1.1.4 Inorganic Nanostructures 1,963,878
Chemical Vapor Deposition System x 1,100,000 7 mos
Nanoscale Synthesis Station x 250,000
Laser Ablation/Deposition x 154,914 4 mos
General Lab Equipment (see details) x 142,004
Dry boxes (3) x 120,204 3 mos
Misc. Small Equipment x 100,000
Fluorimeter x 83,756 2 mos
UV VIS Spectrometer x 13,000

1.1.5 Biological Nanostructures 946,778
LC-MC-MC Mass spectrometer x 222,073 3 weeks
General Lab Equipment (see details) x 155,520
Misc. Small Equipment x 100,000
DNA Synthesizer x 65,276
Inverted stage microscopes (4) x 98,996
Fluorecent imaging microscope x 80,540
HPLC (2) x 68,358
Peptide Synthesizer x 64,250 6 weeks
Fluoresence spectrophotometer x 36,000
CO2 Incubators (8) x 22,665  10 days
Cell counter x 20,000
UV-VIS Spectrophotometer x 13,100

1.1.6 Organic, Polymer/ Biopolymer Synthesis 2,078,663
General purpose NMR x 549,380 5-7 mos
MALDI-TOF-MS x 383,003 5 weeks
HPLC chromatograph x 346,200 4 mos
Size exclusion chromatograph x 136,700 3 mos
General Lab Equipment (see details) x 130,178
Gas chromatograph-MS detector x 109,915 9 weeks
Misc. Small Equipment x 100,000
Combinatorial synthesis station x 96,480
Dry boxes (2) x 86,304 3 mos
Capillary electrophoresis x 60,929 3 weeks
Solvent Purification Systems (2) x 34,000
ASAP 2010 surface area and analyzer x 28,350 2 mos
IR spectrometer x 17,224 2 mos

1.1.7 General Use Equipment 369,000
Networking/Telecommunications x 369,000

Sub-Total 13,344,137

LBNL Procurement Burden @ 7.60% * 674,318

Technical Equipment 14,018,455

Misc. 288,080
Technical Specification x x 49,520
Installation/Setup x 238,560

Escalation: 5.2% (to June 1, 2005) 749,125

Total Technical Equipment Cost Estimate 7,852,186 7,203,475 15,055,660

* Cap of $35.0K on any single procurement



1.4.4 Test & Acceptance Est. price

System/Equipment Hrs. $/hr. $ total

1.1.1 Imaging and Manipulation

Dual Beam FIB 1 80 85 6,800

Analytical FE-SEM 1 40 85 3,400

FE-ESEM 1 40 85 3,400

Non-contact AFM 1 40 85 3,400

Optical microscope 1 4 60 240

1.1.2 Nanofabrication

Ebeam Lithography System 1 120 85 10,200

SEM 1 40 85 3,400

Mask Aligner 1 8 85 680

Optical microscope 1 4 60 240

Wet station and lab setup 1 4 60 240

Coat and bake station 1 4 60 240

1.1.3 Theory

Computing system 1 24 85 2,040

1.1.4 Inorganic Nanostructures

CVD 1 80 85 6,800

dry boxes 3 4 60 720

Laser ablation/deposition system 1 24 85 2,040

Fluorimeter 1 8 60 480

UV VIS spectrometer 1 4 60 240

General Lab Equipment 1 40 60 2,400

1.1.5 Biological Nanostructures

LC-MC-MC Mass spectrometer 1 16 85 1,360

Inverted stage microscope 4 2 85 680

Fluorecent imaging microscope 1 4 85 340

HPLC 2 4 85 680

DNA Synthesizer 1 16 85 1,360

Peptide Synthesizer 1 16 85 1,360

Fluoresence spectrophotometer 1 4 85 340

Centrifuges 1 2 60 120

CO2 Incubators 8 1 60 480

Cell counter 1 2 60 120

UV-VIS Spectrophotometer 1 4 60 240

General Lab Equipment 1 40 60 2,400

1.1.6 Organic, Polymer/Biopolymer Synthesis

High Performance Digital NMR Spectrometer 1 40 85 3,400

MALDI-TOF-MS 1 16 85 1,360

HPLC chromatograph with MS-MS detector 1 16 85 1,360

Size exclusion chromatograph 1 16 85 1,360

Gas chromatograph-MS detector 1 16 60 960

Combinatorial synthesis station 1 16 60 960

Dry Boxes 2 4 60 480

Capillary electrophoresis 1 8 60 480

ASAP 2010 surface area and analyzer 1 4 60 240

IR spectrometer 1 4 60 240

Solvent Purification System, 2 4 60 480

General Lab Equipment 1 40 60 2,400

TOTAL 70,160

Scientist: $85/hr       Post-doc: $60/hr 7,718

Grand Total 77,878

No. of 
units

Labor

LBNL Salary Escalation to FY06 (11%)


